Characterization of endothelial cell amino acid transport systems involved in the actions of nitric oxide synthase inhibitors.
N omega-Substituted analogues of L-arginine have proven useful as specific inhibitors of nitric oxide formation in various biological systems. In the present study we describe the characteristics of amino acid transporters that mediate uptake of N omega-methyl-L-arginine (L-NMA) and N omega-nitro-L-arginine (L-NNA) into cultured porcine aortic endothelial cells. The transport of L-[14C]NMA showed biphasic kinetics, with Km values of 4 and 368 microM, and was inhibited by L-arginine, L-homoarginine, L-lysine, and L-ornithine but not by L-leucine or L-isoleucine. Similar transport kinetics (Km values of 6 and 609 microM) and substrate specificities were obtained for L-[3H]arginine uptake, indicating that L-arginine and L-NMA are transported by the same system. In contrast to L-arginine and L-NMA transport, uptake of L-[3H]NNA was monophasic (Km = 617 microM) and was inhibited by L-leucine and L-isoleucine but not by L-arginine, L-homoarginine, L-NMA, L-lysine, or L-ornithine. Uptake studies with L-[3H]leucine revealed that the transport of this amino acid occurred in a manner very similar to that of L-[3H]NNA transport, suggesting that the uptake of both compounds may be mediated by the same system. In additional experiments, we determined the effects of L-NMA and L-NNA on the A23187-induced accumulation of intracellular cGMP, to establish to what extent these transport systems are involved in the actions of nitric oxide synthase inhibitors. L-Lysine and L-ornithine, which both inhibited L-NMA uptake, increased the IC50 of L-NMA from 7.8 microM to 57 microM but did not reduce the inhibitory effects of L-NNA. In the presence of L-leucine or L-isoleucine, however, which both inhibited L-NNA uptake, the IC50 of L-NNA was increased from 1.2 microM to 37 microM but the inhibitory actions of L-NMA remained unaffected. These data demonstrate that the endothelial transport systems for L-arginine and L-leucine mediate the biological effects of L-NMA and L-NNA, respectively.